A synteny map and disease resistance gene comparison between barley and the model monocot Brachypodium distachyon.
Grass species have coevolved with current economically important crop pathogens over millions of years. During this time, speciation of current domestic crops has occurred, resulting in related yet divergent genomes. Here, we present a synteny map between the crop species Hordeum vulgare and the recently sequenced Brachypodium distachyon genome, focusing on regions known to harbor important barley disease resistance genes. The resistance genes have orthologous genes in Brachypodium that show conservation of the form and likely the function of the genes. The level of colinearity between the genomes is highly dependent on the region of interest and, at the DNA level or protein level, the gene of interest. The stem rust resistance gene Rpg1 has an ortholog with a high level of identity at the amino acid level, while the stem rust resistance gene Rpg5 has two orthologs with a high level of identity, one corresponding to the NBS-LRR domain and the other to the serine/threonine protein kinase domain, on different contigs. Interestingly, the predicted product of the Brachypodium Rpg1 ortholog contained a WD40 domain at the C-terminal end. The stem rust resistance gene rpg4 (actin depolymerizing factor 2) also has an ortholog with a high level of identity, in which one of the three residues indicated by allele sequencing in barley cultivars to be important in disease resistance is conserved. The syntenous region of the seedling spot blotch resistance locus, Rcs5, has a high level of colinearity that may prove useful in efforts to identify and clone this gene. A synteny map and orthologous resistance gene comparisons are presented.